The U.K. Competition and Markets Authority has opened two major investigations into the retail energy and banking sectors, and identifies weak consumer response as a potential theory of harm in both sectors. Consumers of many regulated services, including energy and banking, need to make active moves to switch suppliers, with profound consequences for how well the market functions. We identify differences in expected gains across demographic groups, particularly with respect to age and income, the associated changes in activity and implications for policy. We find that potential gains and anticipated switching time are associated with changes in consumer activity, but with differences between markets, demographic groups and individuals. Rather than concentrate on the average consumer response, we find variations across demographic groups, and that well informed vulnerable consumers are not necessarily less responsive than others, once we control for their expectations. We conclude that sector regulators and agencies who wish to encourage consumer action need to differentiate their policies: strategies to emphasize potential gains and reduce anticipated switching time are the most likely to increase consumer activity, but programs need to be tailored to particular markets and target groups if they are to be effective in stimulating consumer activity.
I. INTRODUCTION
Consumer behavior is increasingly recognized as a key component of competition policy. If markets are to work well, consumers need to seek better deals to motivate firms to make such offers available.
1 Buyer response is particularly crucial in those regulated markets where current suppliers have a direct relationship with purchasers, so that the default position is to stay with the current supplier. Consumer welfare and its distribution is especially sensitive in newly liberalized markets, such as energy and telecoms, and in the financial sector, all of which typically retain some form of sector specific regulation.
2 In the U.K., weak consumer response is seen as a major problem in retail energy and banking, both recently referred to the Competition and Markets Authority (CMA) 3 as the first two major market investigations to be undertaken by the newly consolidated competition authority; in both these sectors, on which reports are due in 2016, the CMA has identified barriers to consumer switching as a key potential theory of harm. A similar electricity inquiry is being undertaken across Member States by the European Commission. 4 To understand and, if necessary, rectify such possible harm, Competition and Regulatory Authorities need to understand the drivers of buyer behavior in order to design effective remedies and avoid unintended consequences.
Such understanding is enhanced by empirical evidence on consumer behavior across sectors, including energy and banking. This article identifies the influence on consumers' search and switching activity in eight markets, each involving a default supply relationship and subject to specific regulation, with a sector regulator who has particular duties and instruments. We identify the potential drivers of consumer activity in searching for better deals and switching supplier, in particular exploring the differences both between markets and across demographic groups and individuals, and between those who are well informed and those who have little knowledge about potential gains available.
Using a specially commissioned survey and empirical models to control for underlying factors, and allowing for heterogeneity across individuals, we explore the effect on searching and switching across markets of three "primary" factors that we would expect to drive activity: the expected saving, and the anticipated time required to find a better deal and to change suppliers. We focus on consumers' own expectations of potential gains and time required, enabling us to abstract from direct issues of information by utilizing the respondents' beliefs as reported to interviewers. We identify robust evidence of significant differences in expectations and behavior, not only across markets and demographic groups, but also, even after these are controlled for, across individuals. Our model exhibits some similarities with earlier explanations and provides a good fit with the observations from the survey, as well as identifying new considerations and factors to inform policy. Part II briefly discusses the most relevant literature, and Part III presents the motivation of the model, the survey and the data. Part IV includes the main results and a discussion of selection issues, and identifies persistent differences between markets and across individuals; Part V concludes and discusses policy implications.
II. SELECTED LITERATURE
In modeling search and switching behavior, we draw on literature that focuses on the importance and effect of either search or switching costs or both.
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Before starting their search, consumers may be more deterred by expected search costs than anticipated switching costs, partly because any investigation involves search costs for certain, but incurs switching costs only if a better deal is discovered during the search. 6 Nickolay Moshkin and Ron Shachar estimated that 71 percent of consumers' behavior (in television viewing choices) is consistent with the existence of search costs, 7 and much of the evidence points to the importance of considering search cost together with switching cost to understand consumers' switching decisions. Evidence from the energy market suggests that the probability of switching can be over four times higher for those consumers who have actively searched, and that searching costs exert a larger effect than switching costs.
8 Similar evidence that search costs are more important than switching costs is also found in other industries, such as the U.S. auto insurance industry, for example. 9 Several studies have estimated the decision to switch suppliers as a function of the gains available from doing so (objectively calculated from the researchers' information about opportunities in the market) and a set of demographic and 5 For the interaction between such costs and market outcomes and empirical studies in different settings, ELECTRICITY MARKETS 3 (Stockholm EFI Pub. No. 614, 2003) . 9 Elisabeth Honka, Quantifying Search and Switching Costs in the U.S. Auto Insurance Industry, 45 RAND J. ECON. 847 (2014) .
individual variables to proxy search and switching costs, though these often explain little of the observed activity. 10 Demographic characteristics are relatively easily measured in surveys and searching cost proxies appear to be the biggest barriers to changing suppliers, for instance in the newly opened U.K. gas market, 11 where they dominated both switching cost proxies and demographic variables. A study that uses a similar methodology across a series of nine different product markets in Holland compares switching behavior across markets, 12 but is limited by a binary measure for consumer beliefs about gains.
We follow these studies in investigating individual search and switching decisions but using a subjective measure of expected gains, rather than whether the choice of producer is objectively optimal.
13 Our model also differs in identifying the key factors that determine both search and switch activities, rather than focusing on whether search cost is more or less important than switching cost.
This unique use of consumers' estimates of gains rather than researcher calculations from market intelligence enables the exclusion of consumers' (mis) information and enables us to identify the influence of other factors (such as age and gender) in their own right, as well as via any impact that they may have on these "core" expectations.
14 Recognizing which consumers are more likely to search or switch and persistent differences between markets has important implications for regulatory policy in these sectors. The growing literature on behavioral economics challenges a perception of consumer decisions based solely on a model of utility maximization that trades off potential gains and losses. 15 The most relevant for consumer activity in relationship markets like those we analyze are choice avoidance and status quo bias. 16 Exploring the rationality of inertia is difficult: 17 such inertia can be related to transaction costs;
18 Stefania Sitzia, Jiwei Zheng, and Daniel Zizzo showed that inattention may be as important as confusion in inertia and poor decisions, in an experiment designed to mimic the circumstances of the U.K. energy market.
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The confidence of beliefs may also be important in explaining inertia.
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Our approach is not to identify whether individual consumers exhibit "nonstandard" behavior, but rather to understand the pattern of consumers' responses across markets and their variation, after controlling for potential gains and costs. As outlined in Part III below, we employ an underlying model that balances anticipated gains against expected time commitment of activity, identifying patterns in and across markets that can guide providers, governments and agencies.
III. MODELING AND DATA
In Part III, we first explain the motivation for the model we use and the flexible approach to account for both observed and unobserved consumer heterogeneity, and then describe the survey and the data that it generated.
A. Motivation for Model
In each of the relationship service markets that we study, consumers continue to receive supply from their current provider unless they take action to move away from this default position. We observe whether consumers report that they have searched, switched, or undertaken both activities. As much of the literature recognizes, searching and switching are closely related. Rather than model them sequentially, we recognize that some customers may search for better deals because they are already minded to change providers, while others may initially be more focused on "discovery" and persuaded to switch as a result of finding better deals through their search. Since we cannot distinguish 15 For an excellent survey of empirical evidence of "non-standard" decision making, between these approaches, we use similar variables to explain three separate consumer actions: searching, switching, and searching-and-switching, rather than model the order of activities. In this way we allow for the searching and switching activities to be related (because they are determined by the same factors), without specifying the form of that relationship. We define searching as actively looking around for a better deal, rather than the more usual definition in economics of receiving information, whether actively or passively. Consumers who are maximizing utility in a classic economic model would increase activity as anticipated monetary gains rise and the expected hours needed to search and switch fall. The tradeoff between expected monetary gains and the value of the time varies between consumers according to their circumstances-in particular, income: respondents with higher income would be less likely to switch for given expected gains and anticipated time, since both the value of the monetary gain to them would be lower and the opportunity cost of their time would be greater, raising the disincentive effect of the activity. While any direct influence of more years of formal education on time needed to search and switch should be captured in consumers' direct estimates of anticipated time, higher levels of education may render the time spent less onerous as well as ( perhaps) shortening it. Other demographic variables that might affect the trade-off between expected gains and costs include age and gender, either for intrinsic reasons or as a result of targeting by firms that reduces search and switching costs, or raises awareness of potential gains.
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Differences in homogeneity of products (and the importance of quality) across markets may also be captured by the market dummies; electricity is essentially homogeneous by definition, 22 so we use it as a base case, and anticipate that quality is more likely to be pertinent in telecoms and financial markets.
Consumers' willingness to search and switch will also depend on how confident they are in their estimates of the potential gains and costs, and in their ability to realize them, with a greater willingness to act (for given central expectations of gain and pain) the less variation they perceive around their central estimate. Consumer-specific confidence is likely to be positively related to experience of switching in other markets, and we create a variable of "switched other" that equals one if a respondent reports switching in another of the markets in the survey, and is otherwise equal to zero.
A consumer's attitude to search and switching, and to the potential gains available, might vary between markets for several reasons. The searching and switching process may be less psychologically onerous for some products than for others, independently of the time consumers expect to spend; potential 21 It was found that prepayment consumers were less likely to change suppliers in the early days of the gas market because they were less actively targeted by firms, see Giulietti, supra note 11. 22 Reliability depends on the monopoly owner of the distribution wires rather than the retailer chosen by the consumers. Some suppliers do differentiate through associated services such as meter reading, but the product itself is homogeneous.
gains that are a very small proportion of expenditure may be regarded as less motivating than if gains represent a large share of the bill; prices in some markets may be perceived as more changeable; and there may be more knowledge about some markets, for example because of marketing or information campaigns, or because political salience highlights the sector, so that consumers are more confident in their estimates. We follow the approach of Monica Giulietti, Catherine Waddams Price, and Michael Waterson 23 in using an expenditure function to derive an approximation using the consumer surplus difference between being with the current and a (potential) new supplier. We analyze the process of deciding whether or not to search and switch away from the current supplier in each of the eight markets (k = 8). In addition to allowing for variations in behavior across markets, we also allow for variations in searching/switching decisions across individuals, 24 estimating a random parameter (mixed) probit model to capture both variations related to the observed demographic characteristics of individuals and those related to unobserved characteristics, or random preference variations.
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The models used for the probit estimations of the probability of searching, P(se), of switching, P(sw), and of searching-and-switching, P(sesw), were as follows:
Where U i ¼ 1 if individual i searched/switched/searched-and-switched. Note that we treat a person in each market as a different observation to capture the variation between markets in terms of searching/switching decisions.
As explained above, while the main independent variables expected to drive search and switching behavior are anticipations of gain, search time and switch 23 Giulietti, supra note 11. 24 time, we would expect the behavior to be affected by "switched other," market, income, education, age and gender. We initially allow expected gain, expected search time, expected switch time and switched other to have random parameters (coefficients)-that is, we allow the effect of these variables to vary across individuals, and test the significance of the dispersion of each of these random parameters. If the dispersion is significant we treat it as a random parameter, otherwise we treat it as a fixed parameter and reestimate the model. The outcome of this process is that expected gain, expected switch time and "switched other" are treated as random parameters in the search model and the search-andswitch model, with all other independent variables having fixed parameters; in the switching model, expected gain and expected switch time are treated as random parameters, and all other variables are allocated fixed parameters. We also included expectations about suppliers' reluctance to match deals, and how important trust is for each market. These factors are not statistically significant in their own right in any model, and were therefore dropped from the analysis.
Apart from unobserved variations, we also allow for preference heterogeneity around the mean of the random parameter estimate on the basis of the observed covariates (corresponding to the second term in Equation A3 in Appendix I) for both individual and market characteristics, namely income, education, age, gender and market dummies. This is equivalent to introducing interactive terms in the models (see Appendix I for details). If the interaction is not statistically significant then we rely only on the standard deviation of the random parameter estimate-that is, unobserved heterogeneity or random taste variations (the third term in Equation A3 in Appendix I) for sources of preference heterogeneity across individuals. Thus our estimates of random parameters include three main parts: the mean estimates of the random parameter (the first term in Equation A3); the heterogeneity around the mean on the basis of the observed covariates (the second term in Equation A2); and the standard deviation of the random parameter distribution (related to the significance of the random variation, the third term in Equation A3 ).
B. The Survey and the Data
The data were generated by a large scale survey administered in the summer of 2005, especially commissioned to identify consumers' own estimates of search and switching costs and expected gains from switching. The survey was conducted by Market and Opinion Research International for the ESRC Centre for Competition Policy, and administered to a nationally representative sample of 2027 adults aged 16 or over, interviewed face-to-face, in-home, in 167 sampling points across Great Britain. 26 The survey used quota sampling that followed the Government Office Regions' set quota on demographics (age, gender, class, and others).
Respondents were asked which products the household consumed and paid for, among electricity, mobile phone, fixed phone line rental, national and overseas (fixed line) calls, broadband internet, car insurance, mortgage and current bank account. While these service markets are similar in that all involve a relationship between supplier and consumers that the consumer needs to sever in order to switch to an alternative provider, they differ in the degree of homogeneity of the product and the nature of regulatory oversight, the transparency of prices and in how long choice had been available. Respondents who were aware that choice was available in each market and who were solely or jointly responsible for decisions on who supplied that product to the household, were included in the analysis.
Respondents were asked whether they had searched around for better deals and whether they had switched supplier in each market during the previous three years (other than when moving home). They were also asked how much of their own time such search and switching had taken and whether this was more or less than they had expected; or, if they had no experience, how long they would expect to have to spend on each activity. 27 Participants were asked how much they thought they could save in each market if they shopped around, and to report their current expenditure in each market and their demographic characteristics, including age, gender, and income. The questions and the construction of the variables are reported in Appendix III.
We analyze each household and market as an individual observation-that is, we regard our data as a panel (J × K) across households (J) and products (K). Each such household/market observation was included only if all the relevant variables described above were known for that case. We discuss the effect of this selection process and other potential selection biases in Part IV.B below. Descriptive data for the "primary" independent variables are shown in Table 1. IV. RESULTS
A. Main Results
The full results are reported in Table A1 in Appendix II, which is presented in three parts: the first part reports coefficients of variables with fixed parameters; the second shows coefficients of variables with random parameters; and the third part reports statistics related to the performance of the model. For the random parameters (part II), the reported means and heterogeneity in the means correspond to the first and second terms in Equation A3 in Appendix I, while the standard deviations of the random parameter distribution correspond to the third term in the same equation. All the random parameter models are estimated by Note: In our sample, expected search time and switch time take the following values: 0: No time at all; 1: Up to an hour; 2: 1-3 hours; 6: 4-8 hours; 8: about 1 day; 20: 2-3 days; 40: 4-6 days; 80: A week or more. Descriptive statistics for other variables are shown in Appendix III, Table A5 . Observed ratio of searching/ switching is shown in Table 4 below.
throwing different numbers of draws (100, 150, 200, 250, 300) following the Halton sequence (see Appendix I) to achieve a stable set of results.
The large Chi2 values in the third part of Table A1 show that all three models are statistically significant, and the high percentage of correctly predicted observations in the same part of Table A1 demonstrates that predicted probability closely matches the actual searching/switching decisions (a comparison of predicted probability and observed search switching ratios is shown in Table A2 in Appendix II).
We first consider the effect of expected gain and anticipated search and switching time on behavior, noting that the mean estimates of expected gain (the first part in Part II of Table A1 , which corresponds to the first term in equation A3) in the random parameter model are statistically significant. Figure 1 shows how expected gains predict the probability of searching or switching. When the expected gain is at the sample mean (around £12 per month), the probability of searching is about 37 percent (panel a). If the expected gain is reduced by about half a standard deviation to zero, the probability of searching falls to 16.5 percent, while a similar increase to £24 raises the probability of searching to about 60 percent. The equivalent probabilities of switching are around 18 percent (for zero expected gain), 40 percent (£12 gain), and 66 percent (£24 gain), respectively; and for searching-and-switching are 8 percent, 24 percent, and 46 percent. The positive switching rate at zero gain may be explained by those who switch for non-financial reasons, and is consistent with the proportion of "pure errors" in switching identified in previous studies. 29 Overall these results confirm that expected gains affect both search and switching decisions positively.
We note that respondents do not seem to be deterred from searching by longer anticipated search times, since the coefficients of this variable are not statistically significant, 30 suggesting that search time may not be the best measure of search cost. However we find that anticipated switching time does have a statistically significant and negative effect on the probability of searching, switching, and searching-and-switching in the random parameter model, perhaps because the switching process is less intrinsically enjoyable and maybe more stressful. Table 3 shows that when anticipated switch time is zero the search model predicts the probability of searching at 62 percent and the probability of switching at around 48 percent; while the predicted probability of undertaking both activities is around 30 percent when it takes no time to switch. As expected switching time increases, the predicted probability of both Figure 1B . Simulated effect of expected gain on the probability of switching 29 Wilson, supra note 13. 30 We report the results related to search time in the searching equation. We also included it in the switching equation but it was not significant and was later dropped from the switching estimation.
searching and switching falls. 31 The mechanism may be that a reduction in expected switch time affects consumers' propensity to switch first, which then promotes consumers' search activity and, in turn, determines the final switch decision. As discussed earlier, we do not attempt to identify how the sequential process may deter search and switching.
While the mean estimates (shown in the first part of Part II in table A1) of switching experience in other markets are not significant in the random parameter model, the effect does vary significantly across markets and individuals. For instance, switching experience has most effect on activity in the fixed phone line, national and overseas calls, car insurance and mortgage markets, with less effect among people who have lower income or are older.
Next we analyze the effect of other demographic factors, in particular age, gender, income and education, both directly and in interaction with expected gain, expected switching time and switching experience in other markets. Here we report these effects when other variables are controlled for, and discuss later the comparison with raw associations, and the policy implications.
We separate out the direct effects of age on behavior from their indirect effects on expectations of gain and effort and, as in other similar surveys, found a U-shaped effect of age on searching/switching (see Figure 2 below for the switching model). In terms of the interactive effects of age with expected gain, switching time and switching experience, we find that older people are likely to value gain more, are more deterred from searching (but less deterred from switching) by longer switching time, and are less affected by their own experience of switching in other markets. The model indicates that switching is least likely around age 56, with its probability increasing as respondents reach and pass retirement age, controlling for other variables. We also find a significant effect of gender in the random parameter models, with males less likely to search and switch than females; from the interaction terms we note that men seem to value gain more and switching time less than women.
Income has on average a negative effect on the probability of activity, showing that respondents with higher income are less likely switch, as we might expect, though the (negative) effect on the probability of searching is not statistically significant. The random parameter model shows that the positive effect of expected gain is more significant for people with higher income, 31 All the predictions above are based on the population mean estimates, to provide better general estimates, rather than on the individual-level conditional estimates that take account of individual heterogeneity. The use of the individual-level conditional estimates means that the predicted outcome is limited to within the sample drawn as part of the study. These individual-specific estimates are only as good as the data from which they are estimated and may not be ideal for prediction of population behavioral reactions to changes in certain factors, such as expected gains; for details, see DAVID A. HENSHER, JOHN M. ROSE & WILLIAM H. GREENE, APPLIED CHOICE ANALYSIS: A PRIMER (Cambridge Univ. Press 2005). Therefore, the above predictions are based on the unconditional ( population) mean estimates only. The same problem is also likely to arise in using unconditional mean estimates obtained from non-representative samples.
suggesting that richer households value an additional pound of gain more. We also find that higher income respondents are (rather surprisingly) less likely to value switching time and more likely to be affected by switching experience. Education seems to have no significant effect on the probability of searching or switching on average in the random parameter model. However, the interaction terms indicate that more educated people are less likely to search or switch for given additional potential gains, and are less likely to be deterred from searching by higher expected switching time. Table 3 summarizes the above results.
Differences Between Markets
Having discussed the effect of primary variables and their interaction with various demographic variables, we now focus on differences between the markets included in the survey, controlling for these other variables. The market dummies (reported in Table 1A ) show large variations across markets: other things being equal, consumers are less likely to search/switch their fixed line suppliers (phone line and calls) and their mortgage providers than they are their electricity provider. Such differences reflect the descriptive data shown in Table 1 and suggest a range of market specific factors, including the presence of intermediaries such as switching web sites, advertising and sales activity, concern about quality issues that might make consumers more reluctant to switch and how long a market had been open to competition at the time of the survey. We calculated the variation in the mean and standard deviation of the estimated random parameters of expected gain, switch time and "switched other" across markets based on individual-specific mean estimates like those shown in Figure 3 , 33 and taking these differences between markets into account. This enables comparison of the different average effect of each of the "primary" 32 These are shown in the interactive terms with market dummies in Part II in Table A1 . 33 Note that these are means (and standard deviations) of individual-specific conditional estimates of coefficients and should be distinguished from the marginal effects often reported in fixed parameter models such as the bivariate probit model. Standard deviation is computed from the average of the conditional variances plus the variance of the conditional mean.
variables on consumer behavior across markets, allowing for the demographic characteristics of individual respondents in the sample. We observe considerable differences in the simulated conditional coefficients averaged across markets (as well as the standard deviation). An additional pound of expected gain is more likely to stimulate searching for an alternative mobile phone provider than in the electricity, fixed phone and car insurance markets, but is less likely to motivate search or switch activity for broadband, mortgages or current accounts. Expected switching time seems to provide more of a deterrent to searching and switching in fixed phone provision and current bank accounts, but is less off-putting for mobile phones, broadband, car insurance and mortgages. Switching experience is particularly likely to encourage searching and switching for alternative mortgages. These differences suggest that the primary drivers of activity, namely anticipated gain and time needed to switch, have different effects in each market.
Differences Between Individuals
Finally, we discuss how the estimated effects of expected gain, switching time and experience of switching in other markets vary across individuals, even after controlling for the observed heterogeneity related to markets and to known individual characteristics (the demographics discussed above).The observed heterogeneity in the mean ðb þ Dz i Þ in equation A2) should reduce the role of the "residual" mean estimate (the third term in equation A2) for random variables including expected gain, switch time and switched other. However we still observe significant dispersions of individual estimates of these coefficients (see the section of Standard Deviation of Random Parameter Distribution in Table 2 ), and the conditional mean estimates exhibit differences across individuals. To depict the extent of variation in the effect of the same expected gain on different individuals, Figure 4 shows the individual estimates (the dots) and the upper and lower bound of the each individual estimates (the light vertical lines) of the coefficient of expected gain for 331 individuals in the electricity market. The horizontal lines indicate the mean, upper bound and lower bound of the mean of the estimated individual coefficients of expected gain for all 331 individuals. The differences across individuals confirm the importance of taking into account unobserved heterogeneity between consumers that reflects individual-specific preferences in searching and switching decisions. 34 The strategy and policy implications of these variations across individuals, both observed and unobserved, are discussed in Part V.
B. Selection and Interaction Issues
Only about half the respondents were able to provide estimates of all the "primary" variables, namely how much they expected to gain from changing provider and how long they thought searching and switching would take; other data Note: The majority (66 percent) of the consumers in our sample expect switching time to be less than 3 hours, and so we report simulated probabilities for this range only. 34 Using random parameter models as opposed to a fixed parameter model (such as bivariate probit) enables a more realistic assumption and more robust model specification. As an alternative approach for cross-checking we have also undertaken a bivariate probit analysis. sets were incomplete, 35 mainly through refusal to answer the income question.
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This raises concerns about two potential sources of bias: first, those who could provide estimates may be more likely to be searchers and switchers; second, the searching and switching processes themselves may have resulted in different expectations of potential gain and time required to make the change. Table A6 in Appendix IV and Table 4 below show that those who were included in the analysis were indeed more likely to have searched and switched, confirming the first potential bias, so that the results apply to an untypically "active" subset of the consumers approached, and we take account of this in drawing strategy and policy conclusions in Part V. We also note that the proportion of each age group that is absent because of missing data is U-shaped, with the youngest and eldest groups least likely to provide complete answers. Selectivity among these respondents is therefore greatest, a factor relevant to our discussion of the interaction between demographics and expectations below.
The second potential bias arises in identifying the causality of the relationship between switching and search activity and expectations of potential gain and effort. Activity in the market could have affected respondents' estimates of Figure 4 . Random parameter of expected gain in search model by individual in the electricity market 35 We lost 1556 observations due to missing expected gain and 4690 due to missing expected switch time; 3425 observations were lost due to missing income. The combined effect was that we retained only 1836 out of 8878 potential observations. 36 An earlier selection process included only those who were responsible for choosing the provider and aware of choice of provider. However, since we are interested in the population that is both responsible and aware of choice, these differences merely show that the population we are sampling differs from a stratified sample of all adults.
gain and time taken to search and switch, rather than vice versa. Cognitive dissonance may also have played a part, with some respondents expressing justification for their (in)activity by understating gains and exaggerating time estimates. The raw associations shown in table A7 (Appendix IV) naturally raise these questions. We have addressed this issue both by asking those who have switched what they had thought they could save beforehand, and by constructing the expectations of time as far as possible from prior estimates (see Tables A3 and A4 in Appendix III). Among those who have switched, their mean expectations of gain before they switched were significantly higher than the gains they thought they could make by switching again, as one would expect if they believed they had already realized a substantial portion of any potential gains. However, any remaining bias will tend to put more weight on expected gains and time taken than a true underlying distribution would reveal.
While our methodology of basing analysis on consumer expectations rather than market values means that we are unable to match potential gains available in all markets with individual expectations to test any such bias, homogeneity in the electricity market enables some rough estimates. Among consumers who had searched, those who were still with their electricity incumbent expected to be able to save an average of around £4.6 more per month than those who were not. Since incumbents were charging around 10 percent (£3.6 per month) more than non-incumbents at this period, 37 average consumer expectations among searchers reflected these market circumstances surprisingly closely, providing little evidence of "causality" bias.
One important policy relevant aspect is how far consumer searching and switching behavior differs between demographic groups, and our analysis emphasizes both the role of selection in determining the relationships, and how these change when other factors are taken into account, as in the analysis that we have presented. 38 To illustrate and explore this further we present in (Table 4 ) the search and switching rates according to age and income groups, both for the entire (reasonably representative) sample as a whole, and for the subset of respondents who were included in the analysis because they could provide full answers to all the relevant questions.
We see that for the group as a whole, both switching and searching rates decline with age, though this pattern is less clear cut among the analyzed sample. However, Figure 2 above activity and age, with a higher likelihood of activity among older respondents than among the middle aged. This results both from the selectivity of inclusion, discussed above and demonstrated in Table 4 , and from controlling for other variables in the analysis, in particular the primary factors of expected gain and search and switching time. In terms of income, Table 4 shows a clear inverse relationship between activity and income. Those with higher degrees are more likely to be active, particularly among the sample analyzed. The nature of these relationships is important in identifying appropriate policies to increase activity among a particular demographic group. In particular, the analysis enables us to identify how far inactivity is due to differences in respondents' expectations of gain and time to switch, and how far it is extraneous to these drivers. Table 5 shows that average gains expected fall markedly for older respondents, and for lower income consumers, in both the full and selected groups. The coefficient for expected gains reflects the lower expectations among older respondents, and so masks the crude effect of age on searching and switching. Interpreting the results and developing appropriate policies (for example, to Note: Low income: less than £11,500 per annum; medium income: between £11,500 and £39,999 per annum; High income: more than £40,000 per annum; all total household income from all sources, before tax.
encourage the less active to become more so) depends on how far these different expectations reflect variations in available gains in the market. For many of these products, for example energy, consumption may depend on income, 39 so lower income groups would be able to gain less in absolute terms because their bills are lower, though lower consumption is unlikely to account for all of the difference in expectations. The relationship between age and consumption is less well established, though the average consumption of pensioner households is likely to be lower. 40 The much lower expectations of gains among older groups is likely to exaggerate any differences in real opportunities, especially because older respondents report less activity in the markets, and are therefore less likely to be on a good deal already. This suggests that one way to encourage more switching in these groups would be to increase their expectations of potential benefits. There does not seem to be a clear relationship between expected gains and educational qualifications, other than a weak inverted U shape: those with least and most qualifications expect lower gains. Other primary factors in our analysis also vary by age and income group and statistical tests confirm that expected time for searching and switching are correlated with demographic factors, though the relationships are less clear. Summary charts of expected time to switch for different age and income groups among the sample analyzed are shown in the Appendix IV, Figure A1 . The variations in expectations will also be reflected in the coefficients for each of these variables in the analysis reported above, and the implications for policy are discussed further in Part V.
V. DISCUSSION AND CONCLUSION
Our model predicts well the factors associated with consumer market activity in our sample, finding that higher levels of searching and switching are associated with greater anticipated gains and lower expected time needed to switch; this is consistent with anticipated gains stimulating engagement and switching time deterring it. Moreover, while the time to search has little deterrent effect, suggesting that it may be intrinsically more enjoyable or less stressful than the switching process, the expected time to switch seems to discourage both searching and switching. These results confirm the effectiveness of sales tactics that highlight, "Switch to us and save £100 a year on your bills," emphasizing gains and shortening the switching process. Such marketing often aims to bypass the search process altogether by presenting potential buyers with a ready-made offer and encouraging an immediate purchase. Regulators who want to stimulate activity need to emulate such confidence in potential gains, while projecting a short switching process. In practice such messages are often more successfully conveyed to consumers by firms than regulators, whose most important role may lie in ensuring that firms have the incentive and ability to stimulate consumer activity. Avoiding perverse incentives is particularly pertinent in sectors like energy, telecommunications, and finance, which are subject to regulation because of the perceived importance of the service, and where an emphasis on fairness may lead to policies that could discourage consumer activity.
Such concerns with equity may coincide with statutory duties towards particular demographic groups of consumers, in particular the elderly and those with low income, and our results show some differences in both the expectations and the related behavior of these groups. There is a familiar U-shape in the age profile of the underlying propensity to switch, showing the middle aged least active, and the young and old more so, if expectations are controlled for. But we have noted above that this effect is partly the result of differences in anticipation between groups, in particular the lower gains expected among older respondents. These variations in predictions by consumers also explain why the effects of the main drivers of activity seem to be exaggerated among older people-additional gains provide a greater incentive to action, and switching time a greater deterrent to searching; while previous experience of switching has a smaller effect on older respondents, perhaps because they have a higher level of experience across markets. Efforts to emphasize potential gains and minimize expected time spent in switching would therefore be expected to have a stronger effect among older consumers. However, the activity among those older respondents included in the analysis suggests that any regulatory intervention among this group needs to address the expectations held, rather than be based solely on age.
Lower income respondents are more likely to switch (but not significantly more likely to search) than those with higher incomes, which is consistent with a higher marginal value of savings. This effect is even more marked, given that the smaller expected gains of lower income households have been controlled for. Those with lower income are less responsive to gains (though they expect these to be lower than others do) and more responsive to the length of the process, and may be more risk averse, perhaps because they have more at stake (relatively) than higher income households. The policy implications depend on whether their lower predictions are realistic reflections of market opportunities. If so, the findings suggest that policies that emphasize gains may be less effective among lower income households, and may have to be supplemented with other measures, in particular reducing switching times, which particularly deter these households. Lower income households have less experience of switching in other markets. As with older consumers, we note that a lower proportion of low income consumers could answer all the questions, and so more are missing in the analyzed sample.
Policy makers may also be concerned to increase activity in the market by those with lower educational achievements. While there is no significant difference in the underlying level of searching and switching among such households, they are more responsive both to higher expected gains in encouraging searching and switching, and to anticipated switching time in deterring searching. This indicates the importance of communicating the available gains and any shortening of switching time to this group to encourage them to take advantage of potential gains.
Our findings question the type and value of blanket intervention for groups who may be considered vulnerable because of age, low income or low education achievement. Once other factors are considered, they are neither less active nor less responsive to changes in expected gains and switching time among the group who are knowledgeable about opportunities and costs. Indeed all show signs of responding more to these stimulants than other groups in the population. One particular concern about interventions on behalf of vulnerable consumers arises from positive externalities. Higher switching for one service is associated with switching in others, so protecting individuals in one market may reduce their activity in others among the relatively informed group. The concern arises if the relationship is causal, so that the experience itself affects the activity, rather than that some respondents are inherently more prone to be active. The variation in the effect of experience across markets for the same individual suggests the former explanation, namely that switching in one market does increase activity in another. Interventions to protect consumers, including aggregated switching for vulnerable groups, may have the unintended consequence of reducing their activity and benefits in other markets, as well as any distortionary effects in the market concerned. However, we should note that these findings refer only to a relatively active subgroup of the sample, as we discuss below.
Activity varies not only between consumers, but also across markets. Consistent differences between markets in the underlying propensity to switch are shown by the market dummies in Table 2 and the interaction with the "primary" variables, after controlling for other known influences. In this context we note no significant difference in searching or switching behavior between electricity, mobile phone, broadband, car insurance and current accounts, but the model predicts lower fundamental activity levels in fixed phone lines and the mortgage market.
Such differences reflect a variety of market specific characteristics, including the amount of advertising and marketing, the length of time for which choice had been available, perceptions of ease of searching and switching (as well as the expected time involved that is directly measured and controlled for) and concern about quality levels, which are common within each market but vary between markets. In the retail banking sector, financial gains do not appear to be the main driver for switching compared to other regulated markets, consistent with the OFT's finding that only 14 percent of the consumers surveyed switch current account for better rates, 41 and perhaps reflecting the greater value to consumers of other services in this sector. However, it seems that expected time to switch may be a major deterrent to changing banks.
Increasing (well founded) consumer confidence in potential gains is likely to be an effective strategy across markets. Authorities who want to increase switching need to engender the same confidence as does the doorstep salesperson, while ensuring that it is based on unbiased information. Initiatives such as those the U.K. energy regulator is taking to simplify tariffs, to develop its own price comparison tool and to administer the confidence code for commercial price comparison websites, 42 are clearly aimed at helping improve both the quality of consumer information and their ( justified) confidence levels. However, since anticipated savings will be strongly influenced by the price offers of competitors, policy makers need to ensure they do not dampen competition and so inadvertently reduce the gains that are available from switching supplier (as for example happened with reduced switching rates after introduction of the nondiscrimination clause). 43 The significant heterogeneity between consumers and across markets means that regulators need to differentiate their strategies. For example the model predicts that (across markets) gains have to be as high as £100 per month (when the sample mean is about £12 per month) to entice the majority of consumers (around 80 percent) to search and switch. This variation persists even though our analysis includes only the subset of respondents who are able to answer all the relevant questions, and who are more likely to search and switch than the representative group that was interviewed (see Part IV.B above). Our sample therefore consists of the most "active" section of the population. Within this active group virtually all the switchers had looked around for a better deal first, so are likely to make better decisions. Passive consumers who may have been persuaded to switch without first searching were excluded from our analysis because of incomplete answers to the survey, in particular their inability to estimate potential gains.
So while our findings can inform strategies to increase activity among those who are already reasonably well informed about the market, effects may be very different among the more "disengaged" half of households who disproportionately represent lower income and older (and younger) households. If activity among this latter group is to be encouraged, research is clearly needed to understand further the drivers of (in)activity. Field experiments, to confirm the laboratory results of Sitzia, Zheng, and Zizzo, that capture real time responses of consumers facing competing demands on their time and attention in everyday life would provide robust results for this inactive group, and have the benefit of drawing conclusions from observed behavior rather than recall; it would also test among less informed respondents the findings from this study, which, while benefiting from capturing consumers' own expectations and experience, are also subject to the limitations of partial recall and response.
The data on which these findings and conclusions are based are almost a decade old at the time of writing, and services available on the internet, and their usage, have developed significantly in that time, almost certainly reducing the cost of searching, and perhaps lowering the cost of switching to a lesser extent. However, there is increasing concern about a digital divide, in particular that lower income and older consumers may have less access or be less comfortable using such innovations, so the differences that are reported in this article may have been exaggerated by these changes. On the other hand, technical advances and increases in information available should enable policy makers to explore more fully the differences that do exist, and so to design appropriate responses. Three features that we expected to affect activity, and have been found influential in other studies, are not associated with the searching and switching of the group analyzed here, once other factors are controlled for. The first, expected search time, has already been discussed. The second, whether the respondent expects their existing supplier to match better deals, also has little effect (we had expected that such an expectation would lower the probability of switching). And the third is whether it is important to trust suppliers in a particular market. This has been found to be important in the past, with higher importance of trust associated with lower switching rates within a particular market. It may be that there is little variation within markets in our sample and that between-market variation is captured by the market dummies. The selection issues discussed above may be particularly relevant in interpreting these (non)associations, and each of these factors may well affect the inactive group as a whole, or activity within this excluded group. To the extent that campaigns and policy are directed at the less active in any market, these factors require further exploration.
In conclusion, we have shown that expected gain and anticipated switching time are consistently associated with search and switching in these service markets, that these expectations themselves show differences between groups, and that behavior exhibits distinct patterns and differences across markets, between types of consumers, and between individuals. The model provides initial information to inform market segmentation and regulatory policies to empower consumers, increase (effective) activity in relevant markets, and generate additional competitive pressure on the market.
APPENDIX I. ECONOMETRIC MODEL: THE RANDOM PARAMETER PROBIT MODEL
Suppose the utility associated with the binary decision of searching or switching as evaluated by each individual i is represented in a binary choice model by a utility expression of the form:
X i is a vector of (non-stochastic) explanatory variables that are observed. e i is independent and identically distributed. b i and e i are not observed and are treated as stochastic influences. The parameter vector b i is assumed to be randomly distributed over individuals according to:
where b þ Dz i is the mean of the distribution ( population mean or unconditional mean). b i depends on individual characteristics as well as parameters yet to be estimated, and the random variation comes from the individual heterogeneity, v i . This random vector is assumed to have mean zero and covariance matrix S. Now the utility function involves terms:
As shown in (2) and (3), introducing z i in (2) to reveal the presence or absence of preference heterogeneity around the mean parameter estimate is equivalent to introducing interactive terms in the utility function as shown in (3). If the interaction is not statistically significant, then we can conclude that there is an absence of preference heterogeneity around the mean on the basis of the observed covariates, z i . But this does not mean that there is no preference heterogeneity around the mean, but simply that we have failed to reveal its presence in the second term in (3). This means that we rely only on the standard deviation of the parameter estimate-that is, the third term in (3) for sources of preference heterogeneity across individuals. The conditional density of the parameters is denoted
The unconditional density for U i is obtained by integrating over
The integration will not exist in closed form. They can be estimated by simulation. The simulated log likelihood is
Note that the simulation is over R draws on v i through β i as defined in (2). The maximum simulated likelihood estimator is obtained by maximizing (A6) over the full set of structural parameters. As we are interested in estimating individual-specific parameters, we compute the posterior estimate as follows based on individual information and the prior estimate, b þ Dz i :
where f ðU i jX i ;b i Þ is the simulated probability of choice andb i ¼b þDz i þ v i . In terms of selecting the number of points for the simulation, we follow the Halton sequence. 44 We try different number of draws to secure a stable set of parameter estimates. Estimations are obtained by using NLOGIT 5 software.
APPENDIX II. FULL RESULTS
To illustrate the interpretation of Table A1 , consider the search model, where expected gain, switching time and switching experience in other markets (switched other) demonstrate random coefficients in the probability of searching. 45 The results show that the mean estimator of the coefficient (that is, the first part in Part II of the table, corresponding to the first term in equation A3) of expected gain is positively significant; the mean estimator of the coefficient of expected switching time is negatively significant; and the mean estimator of the coefficient of "switched other" is positively significant (at 10 percent). The terms for heterogeneity in the means of these random parameters show, for example, that the influence of expected gain is more positive with higher income, but less positive with more education; expected gain is most positive among men and older people, and in the mobile phone and electricity markets, and least so in the mortgage and broadband markets. 45 A full model was run to include expected searching time with random coefficient but the dispersion of the coefficient (referring to the section of Standard Deviation of Random Parameter Distribution in Table A1 ) was insignificant, and so expected search time is considered to have a fixed coefficient. The same approach is taken with the switching model and the search-and-switching model. 46 The interactive terms of expected search time with other factors are not reported as they were not significant. Notes: Ã , ÃÃ , ÃÃÃ represent significant difference from zero at the 10, 5 and 1% levels respectively. † represents the percentage of correctly predicted observations: If the predicted probability is greater than 0.5, the observation is considered as searched/switched/searched and switched. Standard errors are given in parentheses. Construction of expected time spent searching and switching and expected gains:
The expected search time (exsetime) and the expected switching time (exswtime) are constructed from different questions for different consumer groups according to the table below.
The construction of the maximum expected gains from switching (exgainmax) variable differs by whether or not the consumer was a switcher. Table A4 below describes how this variable was constructed. 
